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AB Presented are ways to address the problem of replication competent 

adenovirus in adenoviral production for use with, for example, 

gene therapy. Packaging cells having no overlapping sequences with a 
selected vector and are suited for large scale production of 

recombinant 

adenoviruses. 'A method of the invention produces adenovirus 

incapable of replicating. The method includes a primary cell containing 

a nucleic acid based on or derived from adenovirus and an 

isolated recombinant nucleic acid molecule for transfer into the 

primary 

cell. The isolated recombinant nucleic acid molecule is based on or 
derived from an adenovirus, and further has at least one 
functional encapsidating signal, and at least one functional Inverted 
Terminal Repeat. The isolated recombinant nucleic acid molecule lacks 
overlapping sequences with the nucleic acid of the cell. Otherwise, the 
overlapping sequences would enable homologous recombination leading to 
replication competent adenovirus in the primary cell into 
which the isolated recombinant nucleic acid molecule is to be 
transferred. 
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The problem of replication competent adenovirus in virus 
production is solved in that we have developed packaging cells that 

no overlapping sequences with a new basic vector and, thus, are suited 
for safe large scale production of recombinant adenoviruses. One of the 
additional problems associated with the use of recombinant 

adenovirus vectors is the host-defense reaction against 

treatment with adenovirus. Another aspect of the invention 
involves screening recombinant adenovirus vector lots, 
especially those intended for clinical use, for the presence of 

adenovirus El sequences, as this will reveal replication 

competent adenovirus, as well as revertant El adenoviruses. It 

is also an aspect of the present invention to molecularly characterize 

the revertants that are generated in the newer helper/vector 

combinations . 
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A method for intracellular amplification of DNA is disclosed. The 

includes providing a mammalian cell with a first nucleic acid sequence 
encoding functional adenoviral E2A and E2B gene products and 
with a second nucleic acid sequence encoding a linear DNA fragment to 



one 



on 



upon 



amplified. The second nucleic acid sequence further has at least one 
functional adenoviral Inverted Terminal Repeat on a terminus and, in 

embodiment where there is only a single ITR, a hairpin-like structure 

the other terminus. This allows the linear DNA fragment to be acted 

by the adenoviral E2A and E2B gene products, thus 
intracellularly amplifying the linear DNA fragment, which can be 
extracted. 
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AB The invention provides improved methods and products based on 

adenoviral 

materials which can advantageously be used in for instance gene 
therapy . 

In one aspect an adenoviral vector is provided which has no overlap 

with 

a suitable packaging cell line which is another aspect of invention. 
This combination excludes the possibility of homologous recombination, 
thereby excluding the possibility of the formation of replication 
competent adenovirus. In another aspect an adenovirus 
based helper construct which by its size is incapable of being 
encapsidated. This helper virus can be transferred into any suitable 
host cell making it a packaging cell. Further a number of useful 
mutations to adenoviral based materials and combinations of such 
mutations are disclosed, which all have in common the safety of the 
methods and the products, in particular avoiding the production of 
replication competent adenovirus and/or interference with the 
immune system. Further a method of intracellular amplification is 
provided. 
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AB Presented are ways to address the problem of replication competent 

adenovirus in adenoviral production for use with, for example, 

gene therapy. Packaging cells having no overlapping sequences with a 
selected vector and are suited for large scale production of 

recombinant 

adenoviruses. A system for use with the invention produces 
adenovirus incapable of replicating. The system includes a 

primary cell containing a nucleic acid based on or derived from 
adenovirus and an isolated recombinant nucleic acid molecule for 

transfer into the primary cell. The isolated recombinant nucleic acid 
molecule is based on or derived from an adenovirus, and 
further has at least one functional encapsidating signal, and at least 
one functional Inverted Terminal Repeat. The isolated recombinant 
nucleic acid molecule lacks overlapping sequences with the nucleic acid 
of the cell. Otherwise, the overlapping sequences would enable 
homologous recombination leading to replication competent 
adenovirus in the primary cell into which the isolated 
recombinant nucleic acid molecule is to be transferred. 
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